Electron spin resonance studies of splenic ferritin and haemosiderin.
Preparations of haemosiderin and ferritin isolated from iron-loaded human spleens were studied by electron spin resonance (ESR) spectroscopy at X-band (approx. 9.2 GHz). The spectra were mainly composed of two overlapping, broad features, one extremely anisotropic with its major component occurring at 0.1-0.2 T (feature A), the other nearly isotropic and occurring at around g = 2 (feature B). There is relatively more feature A and less feature B in ferritin than in haemosiderin. Both features originate from the iron oxyhydroxide crystallites of these iron proteins which, due to their small size, are superparamagnetic. Feature B is maximal in small cores or at high temperatures, where superparamagnetic fluctuations average out anisotropic magnetic interactions; feature A is greatest at low temperatures or in large cores, for which such fluctuations are blocked and an ESR spectrum characteristic of a magnetically ordered system is observed. It is concluded that there is no evidence in the ESR spectra for 'loose' protein-bound Fe3+ in ferritin or haemosiderin, and that haemosiderin cores are on average smaller than those of ferritin. The relationship of the ESR spectra between these two proteins supports the view that haemosiderin is derived from ferritin.